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1. IACIOPT IMPOI'PAMMBbBI YYEBHOMN JUCHUITINHBI
OIIIL.01 MaremaTu4ecKHe MeTOAbI pellIeHUs] TUMOBBIX NMPUKJIAAHBIX 327124

1.1. ObaacTh NPUMEHEHHUsI TPOrPaMMbI

PaGouass mporpamMMa ydeOHOW TUCIUIUIMHBI SIBJISIETCS 4YacThio 0Opa3oBa-
TeabHOU nporpammel B cootBeTcTBUU ¢ PI'OC no cnennansnoctu CI1IO 11.02.17
Pa3paboTka 37IeKTPOHHBIX YCTPOUCTB M CUCTEM, YKPYIMHEHHOW TPYIIIHI CIICHUATb-
Hocteit 11.00.00 DnexTpoHnKa, pagloTEeXHUKA U CUCTEMBI CBS3H.

Pabouas mporpamMmma y4eOHON AUCHUIUIMHBI MOXET OBITh HCIIOJIb30BaHA B
pohecCHOHANBHOM MOATOTOBKE 00ydaromuxcs no cneruansHoctu 11.02.17 Pasz-
paboTKa 3NIEKTPOHHBIX YCTPOMCTB U CUCTEM.

1.2. MecT0 AUCUMILUIMHBI B CTPYKTYpPe OCHOBHOM NMpogdeccuoHaIbHON 00pa3o-
BAaTEeJIbHOH NPOrPaMMBbI:

Jucuumumnaa OIIL.01 oTHOCHTCS K 00s3aTE€NbHBIM JAUCITUIINHAM OOIIIe-
npodeccuHaNbHOr0 y4yeOHOro IuKiIa ydebHoro ruiana mo crneruanbHoctu CIIO
11.02.17 Pa3paboTka 3JIEKTPOHHBIX YCTPOUCTB U CUCTEM.

[Ipotiecc u3yueHus TUCHUIUIMHBI HAMIPaBJIeH Ha (POPMUPOBAHUE DIIEMEHTOB
cienyronux oonmx kommneTeHimit B coorserctuu ¢ ®I'OC CIIO u IIICC3 CITIO
10 TAaHHOMY HAIpPaBJICHUIO TOATOTOBKH (crenmanbaocTh): OK.01.

OK.01l. BeiOuparh crmocoObl perieHus 3agad mpo]ecCHOHATBHON MeATeTbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

1.3.lesqu u 3agaun AucHUILUIMHBI. TpedoBaHus K pe3yjbTaTaM OCBOCHHS CO-
AepP:KaHUSA TN CIUTINHBI
Hean xypca «Marematuueckre METOJbl PEIICHUS TUIIOBBIX MPUKIIAIHBIX
3aJ1ay» COCTOUT B ()OPMHUPOBAHUHU Y CTYJACHTOB MPEJICTABICHUN O MAaTEMATHKE KaK
HayKe, MPEJAOCTaBIAOMEed GyHIAMEHT M OOJBIITNE BO3MOMXHOCTH JJI Pa3BUTHUS
MHOTHX OTpacliiel HAy4YHOTO 3HaHMsI, B TOM YHCJIE HAa OCHOBE 3HAHHUU IU(POBBHIX
TEXHOJIOTHUI U C UCTIOJIb30BaHUEM ITU(POBBIX 00PA30BATENBHBIX MIATHOPM.
3amauu:
OcHOBHBbIE 33]a4H U3YYECHUS TUCLUILINHBI:
® 3HAKOMCTBO CTYJCHTOB C OCHOBHBIMH pa3/ieJlaMU BBICIIIEH MaTEMATUKU;
® pa3BUTHE MATEMAaTUYECKOTO armapara, HEOOXOAUMOTO ISl YCHEITHOTO BhI-
MOJIHeHUSI TPO(GECCHOHANTBHBIX 337124,
® BOCHUTAHUE y CTYJICHTOB MaTEMATHUYE€CKON KYJIbTYpBHI;
e (opmupoBaHHE y CTYJEHTOB 3HAHUM, JOCTATOYHBIX JIJII CAMOCTOSITEIIBHOTO
OCBOCHHS MaTeMaTUYECKOr0 MaTepuara;
® [PUBUTHE OCO3HAHMS 3HAUUMOCTH MPUOOPETAEMBbIX 3HAHUN U YMEHUMN ISt
JnanbHEeNe npodecCuoHaATbHON e TENHHOCTH;
® 3HAKOMCTBO CTYJEHTOB CO CIIOCOOaMu MpeACTaBiICHUS HHGOPMAITH
MPUHITUTIAMU COBMECTHOM pabOThl HA MHTEPAKTUBHBIX IOCKAX, MPUHIIUITAMH
MOKCKa MTPOBEPEHHON MH(GOPMAITHN B TTOMCKOBBIX CUCTEMAaX, CYIITHOCTh CH-



CTCMHOTIO ITOJAXO0/Jda K pCHICHHIO ITOCTABJICHHLBIX 3a1a4 CpCACTBAMU I_II/ICIJPO—
BBIX TEXHOJIOTHH.

B pe3yibTaTe 0cBOEHHS TUCHUIIMHBI 00YYAIOIUICS J0JIKEH
YMeEThb:

BBITIOJIHATH ONEPAIMK HAJl MaTPUIIAMU U PEIIaTh CUCTEMBbI TMHEHHBIX ypaBHe-
HUI,

MPUMEHSITh METObI TU(PDHEepEeHIHNATBHOTO U UHTETPAIIBHOTO UCYUCIICHUS;
pemath nuddepeHnranTbHbIe ypaBHCHUS,

OPUMEHATh JUIsl BepUUKAIIMK COBEPIIAEMBIX OIepauil OoJbIINe JaHHbIC
(umarpopmer SYMBOLAB, DESMOS.ORG, ONLINEMSCHOOL, SYMBO-
LAB.com, WOLFRAMALPHA.com u ap.);

MPUMEHSTh CKBO3HBIE TEXHOJOTUM JJII OOpaTHOW CBSI3M C MpernojaBaTeieM
(mocku Padlet, Mitro, sBoard).

3HAThb:

OCHOBBI MaTEMaTHYECKOI'O aHaIW3a, JUHEWHOW anreOphl U aHATUTHYCCKOU
T€OMETPHH;
OCHOBBI TU(HEepEeHIHATHPHOTO U HHTETPATLHOTO UCUUCIICHNUS,
BO3MOXXHOCTH CKBO3HBIX TEXHOJOTUM MpU pabOTe C TEMaMU Kypca — COBMECT-
HOE COCTAaBJICHHE TEXHOJIOTMYECKOW KapThl MOHATUU NPENEIa, MPOU3BOIHOM,
MepBOOOPA3HON, HHTErpaia, MaTPHIII, ONPEACITUTENS, BEKTOpa, psaaa, IpsIMoin
HA IUIOCKOCTH Y B MPOCTPAHCTBE, INIOCKOCTH C MPUMEHEHUEM HUHTEPAKTUBHOM
nocku Miro, SlHaexc-IOKyMEHOB, IMakeTa mporpaMMHoro obecrneuenus OO0
[IIKOJIbHBIA MUP u T1106aibHbIX MaTeMaTHYECKUX SHIMKIONICIUUCCKUX
MMOMCKOBBIX CUCTEM.

[Tpornecc M3yueHnss AUCIUIIIMHBI HarpaBlieH Ha (POPMHUPOBAHHE DJIEMEHTOB

cnenyromux komnereHiun B coorseTctBuu ¢ ®I'OC CIIO u OIIOII CIIO no nan-
HOMY HaIlpaBJIEHUIO MOATOTOBKHU (CHEIUATBHOCTH):

1.4. PexomeHayeMoOe KOJTHYECTBO YaCOB HA OCBOEHHE NMPOrPaMMbI M CIIATLIH-
HbI:
MakcUMajbHas y4eOHO# Harpy3Ku 00yJaromierocst 32 4acoB, B TOM UHCIIE:

e 00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydarorierocst 32 4acos.



2. CTPYKTYPA U COAEPKAHUE YUEBHOU JUCHHAITINHBI
2.1. O0beM yueOHO# JUCHUIJIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoi padoThI Oo0bem ua-
COB
MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 32
Oo0si3aTesibHAsi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 32
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHATUS 16
71a60paTOPHBIE 3aHATHS -
NPAKTUYECKUE 3aHITHUS 16

KOHTPOJIbHBIE paOOThI -

KypcoBas pabota (poekT) (ecau npedycmompero) -

CamocrosiTesibHasi paboTa 00y4arwierocs (Bcero)

B TOM 4HUCIJIC.

IIOIIOJIHCHUC U erIY6JICHI/Ie TCOPCTUUCCKUX 3HAHUU

IIOATOTOBKA CCMCCTPOBBIX 3aJJaHuM

IIOATOTOBKA COO6H1€HHﬁ

KOHCYJIbTallus

[IpomesxyTouHas arrectauus B popMme:
nuddepeHnpoBaHHbIN 3a4€T 3 cemecTp




2.2. TemaTudyeckuii miaan u cogep:xanue yaeoHoi gucuuminabl <MATEMATHUYECKHWE METO/1bI PEIIIHUSA

THUIIOBBIX ITPUKJIA/THBIX 3ATAY»

HaumeHoBaHue pa3nesioB u Copep:xanue y4eOHOro MaTepHaJia, JIa0opaTOpHbIe H NPAKTHYECKHE Pa00ThI, cAMOCTOATe1bHasA padoTa O0beM yacos Ypogensn
TeM ob0yuawmmuxces OCBOEHHUS
1 2 3 4
Pasnea 1. OcHOBBI JIMHEIHOM aJ1redpsbl
Copep:xaHue y4edOHOTro MaTepuaJia 2
1 OcHoBHble oHATHA. Onepanuu Hag MaTpunamMu. ObpaTHas MaTpuna 0,5 2,3
2 Pemenne cuctem THMHEHHBIX YpaBHEHUH MATPHYHBIM CIIOCOOOM 0,5 2,3
Tema 1.1. MaTpuunbl IIpakTHyeckne 3aHATHSA
1 Onepanuu Haa Matpuiiamu. Meton ['aycca (YMHOKeHUE MAaTpUIL OHJaWH (semestr.ru), OOpaTHas MaTpuiia 1 1,2,3
oHIaifH (semestr.ru), Meros aycca onnaitn (semestr.ru) u Desmos | Matrix Calculator mis mposepku o1-
BETOB)
Coaep:xkanue yueOHOr0 MaTepuasia 2
1 Onpenenurenu 0,5 2,3
2 [Ipumenenue onpeaenuTened Jjisi pelieHUs] CUCTEM JIMHEUHBIX ypaBHEHUIN 0,5 2,3
IIpakTHyeckue 3aHATHSA
Tema 1.2. OnpenesnTenn 1 Brruncnenue onpenenureneit BTOPOro U TPEThEro Mopsiaka 0,5 1,2,3
2 Pemenne cuctem ypaBHeHHH 110 npaBmity Kpamepa ( ¢ nmpuMeHeHHeM OHIaiH cepBuca Meton Kpamepa 0,5 23
OHJIAMH (semestr.ru) A MPOBEPKU OTBETOB)
Pa3gen 2.0cHOBBI aHAJUTHYECKOI reoMeTpUH
Coaep:xkanue yueOHOT0 MaTepuasa 1
1 BexTops! Ha IIIOCKOCTH U B TpocTpaHcTBe. Oneparu Haa BekTopamu. CKasipHOe, BEKTOPHOE U CMEIIaH- 0,5 2,3
Tema 2.1. BekTopbi Ha HOE TIPOU3BEICHHS BEKTOPOB
MNOCKOCTH M B MPOCTPaH- IIpakTnyeckune 3aHATHSA
cTBe 1 Pemenne 3anau no teme «BekTopbl» (IpoBepka OTBETA NPH PEIICHUH B KOOPMHATAX C HCTIOIb30BAHHEM 0,5 2,3
AHaniTnyeckasi FeOMETpHsl B IPOCTPAHCTBE OHJIANH (semestr.ru), CKangpHOE NPOH3BEACHHE BEKTOPOB
OHUIaliH (semestr.ru) , KojummHeapHOCTh BEKTOPOB OHJIAMH (semestr.ru) , BekropHoe nIpon3BeaeHne OH-
JaiiH (semestr.ru))
Coaep:xkanue yueOHOr0 MaTepuaJia 1
1 YpaBHeHHe NpsAMOii Ha rtockocTh. CriocoOb! 3a1aHus 0,25 2,3
2 Paznmuunbie ciocoOb! 3a1aHUs IPSIMOMN B IIPOCTPAHCTBE 0,25 2,3
Tema 2.2. [IpsiMble HA MJI0C- IMpakruyecKkue 3aHATUSA
KOCTH H B IPOCTPaHCTBE 1 PaznuuHbIe criocoObl 3a/1aHus IPSIMO Ha INIOCKOCTH U B IIPOCTPAHCTBE (IPOBEPKA pEIIeHNsT Y paBHEHHE 0,5 2,3
OpsAMOY OHJIAKH (Semestr.ru), paboTa ¢ H300pKESHUSIMHU B3aUMHOTO PACIIONIOKEHHUS IPSIMBIX B
GEOGEBRA)
Coaep:xkanue yueOHOT0 MaTepuaJia 1
Tewma 2.3. Ilrockocts 1 | Ypasnenue miockocti. CrocoObl 3aganus 0,5 2,3

~!



https://math.semestr.ru/matrix/opred.php
https://math.semestr.ru/matrix/index.php
https://math.semestr.ru/matrix/index.php
https://math.semestr.ru/gauss/gauss.php
https://www.desmos.com/matrix?lang=ru
https://math.semestr.ru/kramer/kramer.php
https://math.semestr.ru/kramer/kramer.php
https://math.semestr.ru/line/index.php
https://math.semestr.ru/line/scalar.php
https://math.semestr.ru/line/scalar.php
https://math.semestr.ru/line/collinearity.php
https://math.semestr.ru/line/vector-product.php
https://math.semestr.ru/line/vector-product.php
https://math.semestr.ru/line/equation.php
https://math.semestr.ru/line/equation.php

HpaKanecmle 3aHATUHA

1 Pemenue 3anau o teme «IlockocTy (HaXoKAEHHE YIila MEXAY IUIOCKOCTSIMHU, TIPOBEPKa PEIICHHUS C TO- 0,5 2,3
MOIIBIO YTOJI ME&KAY JIBYMS IIOCKOCTSIMH OHJIAHH (semestr.ru) )
Coaep:xkanue yueOHOr0 MaTepuasia 1
1 KpuBbie BTOpOro nopsijika Ha IiocKOCTH. DIIIHIIC, THHepOoa, napadona (MIUTICTpaIis HOCTPOSHHUS 31 0,5 2,3
JIMIICA C MCIOJIb30BaHHEM cepBrica KaHOHHYeckoe ypaBHEHHE dJLTHIICA (semestr.ru))
Tema 2.4. Kpussle BToporo | IIpakruyeckue 3aHATHS
Iopsiaka 1 Pemenne 3amau mo teme «KpuBbie BTOPOT0 HOPSIIKa» 0,5 2,3
Pazgen 3. luddepenunaibHoe ucuncaeHne GyHKIMM OHOM NepeMeHHOoM
Coaep:xkanue yueOHOT0 MaTepuasia 1
1 IIpenen nocnenoBatenbHOCTH. OCHOBHBIC MOHATHS U TEOPEMBI. 3aMeuaTeIbHbIe Tpeebl. DKBUBAJICHT- 0,25 1,2,3
HbIe OCCKOHEYHO MaJIble () YHKITHH
2 Ipenen pyHkumy Ha 6€CKOHEYHOCTH U B TOUKe. OCHOBHBIC TEOPEMBI BEIUICIICHUS TPEAEIOB (HCIOIB30- 0,25 2,3
Banwue cepuca Wolfram|Alpha Examples: Calculus & Analysis (wolframalpha.com). Viccnenosanue
Tema 3.1. JsiemeHTEI TeOpUHN (GYHKIMHU Ha HENPEPHIBHOCTH (OHJIAMH-IPOBEPKA C IOMOLIBIO cepBrca TOUKY paspbiBa QYHKIMU OHJIAWH
fipencios (semestr.ru))
IIpakTHyecKkue 3aHATUS 0,5
1 Haxoxxnerne npeznesnos (IpoBepKa OTBETa C UCMOIb30BaHNEM cepBrca IIpenen QyHKINN oHIaiH 1 2,3
(semestr.ru), IMepBblii 3aMeyaTenbHBIA mpesel (semestr.ru), Bropoit 3amevaTenbHblil peen (semestr.ru))
Copep:xaHue yueOHOIr0 MaTepuaJia 2
1 [Monsitue nmpousBoaHoi. [TpaBuiia BeuucieHus pou3BoaHON. Tabnuia npon3BoIHBIX 0,5 2,3
2 ['eomeTpryeckuii 1 pU3NIECKUiT CMBICIIBI IIPOU3BOHOM. Y paBHEHUE KacaTeNbHON 0,5 2,3
Tema 3.2. IlpousBoaHas IpakTH4ecKHe 3aHATHSA
1 HaxoxneHue npou3BoAHON (QYHKIMH, B TOM YKCIIE 3a/laHHBIX HESIBHO, TIApAMETPHYECKH; Jorapudmude- 1 2,3
ckoe auddepeHpoBaHne
Pazgen 4. IlpuioxeHnss Ipou3BOAHOIM
Coaep:xkanue yueOHOr0 MaTepuaJia 2
1 Heo6xoaumble 1 1ocTaTOYHbIE YCIOBHS MOHOTOHHOCTH (PYHKIMHU. DKCTPEMYMBI (TI0Ka3 HaXOKAEHHS dKC- 0,5 2,3
TPEMYMOB B CJIOXHBIX CIIyYasiX ¢ MPUMEHCHHEM cepBrca DKCTpeMyMbl D YHKIIMH OHJIAMH (semestr.ru) )
Tema 4.1.Mcciae1oBanme 2 Cxema uccnenoBanns GyHKINH. HE)CTpOGHI/Ie rpaduka ( ACHMIITOTBI QYHKIINK OHIANH (semestr.ru), ITo- 0,5 23
. crpoeHue rpaduka OYHKLIHAYU OHJIANH (semestr.ru))
(ymicunii ¢ TTOMOIIBIO MPO- "1y ) eruaeckne 3ansTHS
HIBOLHOH 1 HccnenoBanue u nocrpoeHne rpaduka GyHKIHUNA C HCIIOJIB30BAHMEM JUIS IPOBEPKH B CIOXKHBIX CIIyJasx 1 2,3
Desmos | I'paduueckuii kanskyisitop u Wolfram|Alpha Examples: Plotting & Graphics
(wolframalpha.com)
Coaep:xanue yueOHOr0o MaTepuasa 4
Tema 4.2. prmo;xenne 1 | 3a1auy Ha HAXOXKIEHUE HanOOJIbIIEr0 1 HAUMEHBIIErO 3HaAYEHU I 1 2,3
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https://math.semestr.ru/line/angle-plane.php
https://math.semestr.ru/line/ellipse.php
https://www.wolframalpha.com/examples/mathematics/calculus-and-analysis
https://math.semestr.ru/math/point.php
https://math.semestr.ru/math/point.php
https://math.semestr.ru/math/lim.php
https://math.semestr.ru/math/lim.php
https://math.semestr.ru/math/first-limit.php
https://math.semestr.ru/math/second-limit.php
https://math.semestr.ru/math/minmax.php
https://math.semestr.ru/math/asymptote.php
https://math.semestr.ru/math/plot.php
https://math.semestr.ru/math/plot.php
https://www.desmos.com/calculator?lang=ru
https://www.wolframalpha.com/examples/mathematics/plotting-and-graphics
https://www.wolframalpha.com/examples/mathematics/plotting-and-graphics

NPOM3BOIHON K pemenuo | 2 | [TpunoxeHne Npou3BOAHON K PEIICHUIO TEOMETPUIECKUX B (PH3HYECKUX 3a/1a4 1 2,3
aqrebpanveckux, reomer- | Ipakruyeckue 3aHATHS
puYeckux u ¢pusnvecknx 3a- | 1 Perenue 3a/1au Ha HaX0XKAEHUE HAMOOJIBIIETO U HAUMEHbBIIEro 3HaYeHUH (QyHKIUH 0,5 2,3
Aaq 2 | Penlenue reoMeTpHYECKUX M (PM3MUECKHX 3a/1a C OMOIIBIO POU3BO/HOI 0,5 2,3
3 [IpaBuina Jlonurans (Bepugukanus OTBeTa ¢ UCIOJIb30BaHNeM cepBuca [IpaBuio JlonuTans oHgaiH 0,5 2,3
(semestr.ru))
4 ®opmyina Teitnopa (IpoBepka BHIMOJTHEHHOTO pa3lioxkeHust QyHKIUH B psizt ¢ moMouipto Psan Teiinopa oH- 0,5 2,3
JaiiH (semestr.ru))
Paspeu S. MHTerpanbHoe HeuucaeHue GyHKIMU OHOM IepeMeHHOoM
Copep:xaHue yueOHOIro MaTepuaJa 2
Tema 5.1. Heonpee/1eHublii 1 [TepBooOpasnas. [IpaBuna Berunciaerus. Tabauia nepBooOpasHbIX 0,5 2,3
AHTErpal 2 Heonpenenennslii uHTErpa (MOHATHE, OCHOBHBIE CBOWCTBA, Ta0JIMIIa OCHOBHBIX HHTErpajioB). OCHOBHbIE 0,5 2,3
METOb! HHTETPUPOBAHUS
IIpakTHyeckHe 3aHATHSA
1 HaxoxeHune nepBooOpasHbIX QyHKIHHA 0,5 2,3
2 BerunciieHre HeonpeeaeHHbIX HHTErPaioB (Bepu(HKaIis OTBETA C UCTIOJIb30BaHHEM cepBrca Boruncie- 0,5 2,3
HHE MHTErpasoB onnaiiu (semestr.ru) u Wolfram|Alpha Examples: Calculus & Analysis
(wolframalpha.com))
Coaep:xkanue yue0OHOr0 MaTepuaja 2
1 OnpeneneHHbIH HHTErPaN KaK MIpeel HHTETPalbHBIX CyMM. | eoMeTprudeckuii 1 GU3NIeCKUi CMBICIT 0,5 2,3
OTIpeIeICHHOT'0 MHTErpaia
2 OcCHOBHBIE CBOICTBa ONPEIeNeHHOr0 HHTerpasa. Brrdauciaenue onpeneneHHOro nuTerpaia. @opmyina 0,5 2,3
Tema 5.2. OnpeneneHHbIH HeroroHa — JleliOnunua
HHTerpai IIpakTHyeckHe 3aHATHSA
1 Borunciienne onpeieaeHHbIX HHTETPaIOB 0,5 2,3
2 OcHOBHBIE c1TOCOOBI BHIUMCIICHHUS ONPEJICIICHHBIX HHTEIPaJioB 0,5 2,3
Conep:xanue yue0HOT0 MaTepuasa 1
1 Hecob6ctBennsiit uaterpai | poga 0,25 1.2,3
Tema 5.3. HecobeTsennbie 2 | HecoOctBennniii unrerpai Il pona 0,25 1,2,3
HHTErpajel IIpakTHyeckHe 3aHATHSA
1 | Brrunciienne HeCOOCTBEHHBIX HHTETPAIOB 0,5 1.2,3
Conep:xkanue yue0HOT0 MaTepuasa 2
Tema 5.4. lipwiosenus 1 [Tnomanp KpUBOJIMHEHHON Tpaneuy. Beraucnenue miomasei miockux Guryp. Beraucnenne miomnianei u 0,5 2,3
00BEMOB TeJ BpallleHHs
OLPEAEJICHHOr0 MHTEIpala | 2 | Mexanuueckoe NPUIOKEHHE ONMPEJEIEHHOTO HHTErpaa 0,5 23
[pakTuyeckue 3aHATHSA
1 | Brrauciienune miromanei miockux ¢Guryp (mpoepka oTBeTa - [Lmomans GUrypel, orpaHUICHHON JIMHUS- 0,5 23
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https://math.semestr.ru/math/lopital.php
https://math.semestr.ru/math/lopital.php
https://math.semestr.ru/math/taylor.php
https://math.semestr.ru/math/taylor.php
https://math.semestr.ru/math/int.php
https://math.semestr.ru/math/int.php
https://www.wolframalpha.com/examples/mathematics/calculus-and-analysis
https://www.wolframalpha.com/examples/mathematics/calculus-and-analysis
https://math.semestr.ru/math/square.php

MU (semestr.m)). Brruncnenue miomanu IIOBEPXHOCTHU BPAILICHUA U o0beMa Tenna

2 Co3zaaHue TeXHOJIOTHYECKOH KapThl TIOHATHI MepBOOOPA3HOM U HHTErpasia Ha HHTePaKTHBHOI gocke Miro 0,5
Pasnen 6. [IndpdepennuanbHble ypaBHEeHHUsI
Copep:xaHue yuedOHOro MaTepuaJia 4
1 3amaun, MpUBOASIINE K T PepeHINATEHEIM YPaBHEHAAM 0,25 2,3
2 JunddepennnansHpie ypaBHEHHS TIEPBOTO MOPSIIKA 0,25 2,3
3 YpaBHEHUS C pa3aeNaIOIIUMUCA IEPEMEHHBIMU 0,25 2,3
Tema 6.1. O6mue cBerenust 4 | Oproponnsic AUPQCPCHIMAIBHBIC YPABHCHHS 0,25 2,3
0 i depenuHaILHBIX 5 | Jluneiinsie ypapnenus. Y pasaenue beprymm 1 2,3
YpaBHEHMSIX TpakTHYecKHe 3aHATHS
1 Pemenne muddepeHnmuanbHbIX ypaBHEHNH ¢ pa3AeIONIIMICS TIEPEMEHHBIMU 1 2,3
2 Pemenne ogHOpOIHBIX TUQGepeHINATPHEIX YpaBHEHUH (OHJIAH-CEPBUC IS MTPOBEPKH MPABWIHHOCTH 1 2,3
peuienust Juddepennmanphplie ypaBHenus onnaift (semestr.ru) u Wolfram|Alpha Examples: Differential
Equations (wolframalpha.com))
Paszgen 7. Paabl
Coaep:xkanue yueOHOro MaTepuaJa 2
1 Uucnossle psiibl (OCHOBHBIE MOHATHS). [IpyU3HAKK CXOAMMOCTH PSIOB 0,5 12,3
Tema 7.1. O6mue cBenenus | 2 | PyHKIHOHATBHBIE PSIBI 0,5 1,23
0 TEOPHUH pPsIIOB HpaKanecmle 3aHATUA
1 ITpu3Haku cXOIUMOCTH PsIOB (TIPOBEpKa MPABUIBHOCTH perneHnss HeoOXoanMble U TI0CTaTOYHbIEC MPH- 0,5 1,2,3
3HAKH CXOJIMMOCTH YHCIOBOIrO psjia (semestr.ru))
2 AOCOoNrOTHAS B YCIIOBHAS CXOUMOCTD YHCIIOBBIX PSAIOB 0,5 1,2,3
Pasznen 8. DjieMeHTHI TeOPpUM BePOSITHOCTEH
Coaep:xanue yue0HOro MaTepuaja 2
1 | Cuyuaiinsle coObiTHs. Oneparnuu Haj coobiTusiMu. Kiaccuueckas ¢popmyia BeposiTHocTH. CTaTucTudeckast 0,5 1
U TEOMETPHUYECKasi BEPOSTHOCTH. Teopema CIIOKEHHS BEpOSTHOCTEH. YCIOBHAas BEpOSTHOCTH. Teopema
YMHOXEHUsI BeposiTHocTed. dopmyna mnonHoil BepostHocTH. Popmyna baiteca. ®opmyna beprymmm.
Tema 8.1. OcHOBHBIE NOHS- HaHBepOHTHeﬁmee YHCJIO0 HACTYIIJICHUS coObITUg B N omblTax. JlokanpHas u MHTErpajbHas TEOPEMbI
THUSl TEOPUM BEPOSTHOCTEN. Jlammaca. ®opmymna Ilyaccona
TeopeMbl CJI03KEHUS H 2 | JduckpeTrHble ciaydaiiHple BenuW4uHBL. Psn pacnpeneneHus. MHoroyroiasHUK pacnpeneneHus. Onepanun 0,5 1
YMHOeHHs] BEePOATHOCTEIi. HaJl TUCKPETHBIMU cnyqap“mmivm BeIMUMHAMU. UHCIOBBIE XapaKTEPUCTUKU ;mcxpeTHOIZI cnyanEIHOIZI BEJU-
TIOBTOpEHHE HCMBITAHMIL. unibl. HenpepeiBreie cyuaiinbie Bemmantbl. OyHKIus pacnpeneneH s BePOsSTHOCTEH CilyqaiiHoi Beu-
. unHbL. [I10THOCTE pacnpeseneHys BEpOSITHOCTE HENPEPBIBHOM cilydaiiHO# BenuunHbl. UncIOBBIE Xapak-
Cay4aliHble BeIHIHHbI TEPUCTUKHU HENPEPBIBHOMU CIIy4ailHOI BETHMUYUHBI.
IIpakTHyeckue 3aHATHS
1 | Pemrenwne 3ama4 mo reme 1 1,2

Bcero

32 (ayauTop-
HBIX)
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https://math.semestr.ru/math/square.php
https://math.semestr.ru/math/diffur.php
https://www.wolframalpha.com/examples/mathematics/differential-equations
https://www.wolframalpha.com/examples/mathematics/differential-equations
https://math.semestr.ru/math/dalembert.php
https://math.semestr.ru/math/dalembert.php

s xapakmepucmuku yposHsi 0C80eHUs yHeOH020 MAMEPUANA UCNONbIVIOMCS Cledyloujue 0003HAYEHUs!
1. — osnaxomumenvuwill (y3Hasanue paree U3y4eHHbIX 06bLEKMO8, CBOUCMS);

2. — penpoOyKmueHblIl (8bINOIHEeHUE OesIMEIbHOCMU RO 00pA3Yy, UHCMPYKYUU UTU NOO PYKOBOOCMEOM)
3. — npodyKmueHvLIL (NIAHUPOBAHUE U CAMOCMOSMENbHOE BLINOJIHEHUE 0esiMeNbHOCIU, peuleHue NPoOIeMHbIX 3a0ay)
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3. YCJIO0OBUA PEAJIMBAIUU ITPOI'PAMMBI JUCHUIIJINHBI

3.1. TpeGoBanusi K MHHUMAJBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecIeYeHNIo

Peanuzanus mporpamMmel AUCHUIUIMHBI 10 BO3MOXHOCTH JTOJDKHA OCYLIECTBIATHCS
B yu4eOHOM KaOMHETa MaTEMaTHUYECKUX IUCIUIUIMH, OCHAIICHHBIX KOMIBIOTEPHON
TEXHUKOU, MOJAKIIOYEHHON K cetu «MHTepHeT», nudpoBbIM OHIAH-cepBUCAM H
MHTEPAKTUBHBIM TUIaTpopmMaM ¢ oOecrieueHrneM JO0CTyna B AJIEKTPOHHYIO HH(DOP-
MalMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

OobOopynoBanmue:
Kommiekt yueOHoi Mmebenu (28 mocaiouHbIX MECT)
MyneTumenuiiabii cTod (padodee Mecto npenoaasaress) Smartone MTL50/100
Mynbstumenuniiasiii npoektop ACER S1283
WurepaktuBHas nocka Triumph Board (auaronans 78")
JInneH3noHHOE MPOrpaMMHoOe o0ecreyeHue:
MicrosoftWindows 7 Professional
(munensusWinPro 8.1 RUSUpgrdOLPNLAcdmc
Toprossriii mocpennauk: [lepemena-Jinmenk, OOO Jlara 3akaza: 2013-11-18
JIuuensus: 62688917 Ponurtenbckas nporpamma: OPEN 92658768ZZE1511)
Microsoft Office Standard 2010
(mumensus OfficeStd 2013 RUS OLP NL Acdmc
Toprossriii mocpenuauk: [lepemena-Jinmenk, OOO Jlara 3aka3za: 2013-11-18
JIuuensus: 62688917 Ponurenbckas nporpamma: OPEN 92658768ZZE1511)
Kaspersky Endpoint Security 10 mis Windows
(Kaspersky Endpoint Security ansousseca - Pacimpennsiii Russian Edition. 250-
499 Node 2 year Educational Renewal License
Ne nmunienszun: 1096-181214-111355-563-621
Cpoxk ucnonb3oBanus [10: ¢ 2018-12-14 no 2021-03-02
[ToctaBuuk (pecemnep): BENEF.IT benedpur, OOO)
CB000aHOE IpOorpaMMHoOe o0ecneyeHue:
Libre Office 6.0
[{udpoBbic OHMANH-CEPBUCHI U MHTEPAKTUBHBIC TIATHOPMBI:
— Miro;
— Padlet;
— mooc.lektorium.tv;
— Mentimeter;
— Google-popmer u 1p.
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3.2. UudopmanmnonHoe odecnevyeHne o0yueHust

OcHOBHBIC HCTOYHUKH
1.I'puropses, B.II.  DnemeHTH! BhICIIEH MaTeMaTUKU: YYEOHUK JJIS UCIIOIH30BA-
HUS B Y4eOHOM IIpoliecce 00pa3oBaTENIbHBIX YUPEKACHHUH, pean3yrolnX Mpo-
rpammMbl CI1O mo ykpemneHHOW rpymme crenuanbHocTeil "MHpopMaTtuka U BbI-
yucnutenbHas Texauka', EH.01 "Dnements! Boiciieit MateMatuku" / ['puropnes,
Banepuii [lerposuy, Jyounckuii, FOmmit Augpeesuu, CaOypoBa, Tatesna Huko-
JaeBHA. — 2-€¢ u3l., crepeoTun. — MockBa: Akaxemus, 2018. — 400 c. — (ITpodec-
cuoHasibHOE oOpa3oBanue). — ISBN 978-5-4468-6587-1: 934-12. — Tekct (BU3y-
AJIbHBIN): HEMOCPEICTBEHHBIN.
2. Okonenos, O. II. DnemeHTsl BbICHICH MaTeMaTuku. MaTpuuHas anredpa v Jiu-
HelHble ypaBHeHUs: ydeOHoe mocobue: [16+] / O. I1. OxonenoB. — Mocksa: Jlu-
pekt-Meaua, 2013. — 60 c. — Pexum jgocTyma: MO TIOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=139785 (nata  obparieHus:
17.06.2024). — ISBN 978-5-4458-2506-7. — DOI 10.23681/139785. — TekcT: aiek-
TPOHHBIU.
4. Ocunenko, C. A. DieMeHTBI BBICIICH MaTeMaTUKU: yueOHOoe nocobue: [16+] /
C. A. Ocunenko. — Mockga; bepaun: upexrt-Menua, 2020. — 202 c.: ., Tabi. —
Pexum JOCTyIIa: 10 IIOJIINCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=571231 (nata  oOparieHus:
14.06.2024). — bubnmorp.: c. 193-194. — ISBN 978-5-4499-0201-6. — DOI
10.23681/571231. — TekcT: AIMEKTPOHHBIN.

JlonoJIHUTe IbHbIE HCTOYHUKH
4, COOpHMK 3aJlaHMi IO dJeMEHTaM BbIciIer matematuku: [16+] / coct. O. 1O.
I'myxoBa; KemepoBckuil rocyaapcTBeHHbld YyHUBEpcUTET. — KemepoBo: Kemepos-
CKHIl TocynapcTBeHHbIM yHuBepcutet, 2012. — 150 c.: un. — Pexum mocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=232510 (mata
obpamenus: 17.06.2024). — bubnuorp. B kH. — TeKCT: 371EKTPOHHBIN.
5. I'puropeeB B.I1. COopHMK 3a1a4 Mo BBICHIEN MaTemaTHKe: yueOHOoe mocoOue
JUISL CTYIGHTOB YUpEXACHHUIN cpeaHero mnpodeccuoHanbHoro odopaszosanus / B.IL
I'puropse, T.H. Cabyposa. — M.: Akagemusi, 2013.- 160 c.- (Cpeanee npodeccu-
OHaJIbHOE 00pa3oBaHUE)
6. I'yceB, B.A. Maremaruka s npodeccuil U CrnenuagsbHOCTEH COLMaIbHO-
HKOHOMMYECKOTO Mpoduiisi: ydeOHUK JJIsi MCIOJIb30BaHHUS B y4eOHOM Ipoliecce
o0Opa3oBar. yUpexJACHHM, peaau3yIolux o0pa3oBaTeIbHbIe MPOTPAMMBI CPETHETO
(momHOTO0) 0011IeTO 00pa30BaHMs B IIPeiesiaX OCHOBHBIX MPOGheCcCHOHATBHBIX 00pa-
3oBarenbHbIX nporpamM HITO u CIIO ¢ yyetom mpodwumns mpodecCHOHaTEHOTO
oOpazoBanus / I'yceB, Banepuit Anexcanaposuy, ['puropses, Cepreii ['eopruesuy,
NBonruna, Ceetiiana ButanbeBHa. - M.: Akanemus, 2010. - 384 c. - (HauansHOe 1
cpenHee mpodeccuoHanbHOe oOpa3zoBanue. OOmeoOpa3oBaTeIbHBIC AUCITUTLIN-
HBI).
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https://biblioclub.ru/index.php?page=book&id=139785
https://biblioclub.ru/index.php?page=book&id=571231
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7. EnpuanunoBa, I'. I'. DineMeHThI BhICIIEH MaTeMaTUKHU. THUIIOBBIE 3aJJaHUsI C MIPH-
MepaMmu perieHui: yueonoe nocooue / I'. I'. EnpuanunoBa, P. A. MenbHUKOB. —
Cankr-IletepOypr: Jlans, 2020. — 92 ¢. — ISBN 978-5-8114-4670-4. — Texkcr:
ANEKTPOHHBIN // JlaHb: 3JeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/139329.

8. EnpuanunoBa I'.I'. DnemMeHTHI BbICHIEH MaTeMaTUKU: TUIOBBIE 3a/laHUS C TIPU-
Mepamu pemenuit g ctyaeHToB CITO (09.02.03 [IporpammupoBaHue B KOMIIbIO-
TepHbix cuctemax; 09.02.02 Kommnbrotepusie cetr). Yacth 2: YueOHoe mocodue/
I'' T'. EnpuanmnoBa, P. A. MenpaukoB.- Emen, 2019. — 61 c¢. — URL:
1601262418 elchaninova-melnikov_ep_2_ch.pdf (elsu.ru).

9. YUupckuii, B. I'. MaTemaTnueckuii aHamu3 U HHCTPYMEHTAJIbHBIE METO/IbI Pellie-
HUs 3a7a4: yueOHuK: B 2 kaurax: [16+] / B. I'. Uupckuii, K. FO. Huaun; Poccuii-
CKas aKaJeMHusi HapOJHOTO XO3sIMCTBAa M TOCYIapCTBEHHOM CiyxkObl mipu Ilpe3u-
nente Poccutickoit denepanun. — Mocksa: leno, 2019. — Kuaura 1. — 465 c.: ni. —
(Yuebnuku Ilpesmpentckoit akagemuu). — Pexxum pocTyma: Mo TMOJIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=577837 (nata  obparieHus:
17.06.2024). — ISBN 978-5-7749-1383-1. - 978-5-7749-1384-8 (xH. 1). — Tekcr:
AJIEKTPOHHBIM.

10.Ynpckuii, B. I'. MaremaTiudeckuii aHainu3 U WHCTPYMEHTAJIbHBIE METOMBI pe-
nIeHus 3ana4: ydyeOnuk: B 2 kaurax: [16+] / B. I'. Yupckuii, K. 0. [lunun; Poc-
CUMCKasl akaJeMusi HapOJHOTO XO35MUCTBA U roCyapCcTBEeHHOM ciyxObl mipu [lpe-
suaeHte Poccuiickoin @enepannn. — Mocksa: Jleno, 2019. — Kuaura 2. — 273 c. —
(YueOnuku Ilpesumentckoit akagemuu). — Pexxum pgocTyma: mo MOANMKMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=577836 (nata  oOparieHus:
17.06.2024). — ISBN 978-5-7749-1383-1. - ISBN 978-5-7749-1385-5 (kH. 2). —
TeKCT: 3JIEKTPOHHBIN.

HNuTepHeT-pecypcsbl:

1. ObC «YHuBepcuteTckas 0ubInoTeka oHlaiH». — Pexxum nocrymna:
http://biblioclub.ru/.

2. OO6pazoBatenbHbIl TOpTai. Pexxum noctyna: Intuit.ru.

3. OOpazoBaTenbHBIN MaTeMaTH4YeCKui cait - http://exponenta.ru/

4, denepanbHbIN nopra «Poccuiickoi o0Opa3oBaHUE» -
http://edu.ru/subjects/mathematics.html

S. Marematuueckuii  ¢GopyM C OOCYXJE€HHEM U pEUIeHUEM 3ajad -
http://mathhelpplanet.com/

6. Marematnueckuii mopran  «Bcg MaremaTthka B OJHOM  MECTE» -
http://www.allmath.ru/

1. Oo6mepoccuiickuii MaTeMaTUYECKUI nopTan Math-Net.Ru -

http://www.mathnet.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
JUCHUIIIAHBI

4.1. ®opMbI U METOJIbI KOHTPOJISI H OLICHKH Pe3yJIbTATOB 00y4eHUs

PesyabTaTnl 00yueHus
(ocBOEHHBbIE YMEHM S,
YCBOEHHbIE 3HAHWS)

OcCHOBHBIE TOKA-
3aTeJ I OLEHKHU
pe3yJbTara

®opmMbI U METObI KOHTPOJISI M OLIEHKH pe-
3yJbTATOB 00y4YeHUs

3HATh:

- OCHOBBI MaTremMaTuye-
CKOr0 aHajlu3a, JUHeH-
HOW anreOpbl W aHaIH-
TUYECKOI reoMeTpuy;

- OCHOBBI auddepeHn-
QJIBHOTO U MHTETrpallbHO-
T'0 UCUUCIICHUS

@pOHTANBHBII ONpPOC, MPOBEPKA JIOMALIHErO
3a/1aHusl.

VYcnenHoe BBIIOJHEHHE JAOMAIHUX 3aJaHUM,
a TaKXKe CEMECTPOBBIX 3aJaHuil (MOJydyeHUe
0o0OpaTHOM CBSI3U C UCHOJb30BAaHUEM JOCKU
Padlet).

VYcnenHoe npUMEHEHUE IMOIYYEHHBIX Teope-
TUYECKHUX 3HAHUI MPU PEIICHUH 3a]1a4.
TectupoBanue.

CamocrosiTenbHasi BHeAyIUTOpHas paborta (co-
31aHHE TEXHOJOTMYECKOM KapThl OCHOBHBIX
MOHATUN 3JEMEHTOB BBICHIEH MAaTEMAaTHKHU Ha
HHTEPAKTUBHOM 10cke Miro).

KonrtponsHas pabora.

HtoroBas arrectamnus B popme sk3ameHa B 4
cemecTpe

YMeTn:
- BBIIOJHATH ONEpalUU

HaJ MaTpuuaMu H pe-
aTh CHUCTEMBI JIMHEU-
HBIX YPaBHEHUMH;

- TMPUMEHSTH METOJbI
mubdepeHIManTbHOTO U
MHTETPAJIbHOTO  MCYHC-
JICHUS;

- pewatb AuddepeHIn-
aJIbHBIE YPABHEHMS

@poHTaNIBHBI OMNpPOC, MPOBEPKA JIOMAIIHETO
3aJ]aHMs.

VYcnemHoe BBIIOMHEHUE JOMAIIHUX 3aJaHHi,
a TaKXe CEMECTPOBBIX 3aJaHuil (MOJTy4YeHUe
0o0OpaTHON CBSI3U C UCIHOJIB30BAaHUEM JOCKU
Padlet).

VYcneniHoe npuUMEHEHUE MONYYEHHBIX Teope-
TUYECKHUX 3HAHUI MPU PEIICHUH 3a7a4.
TectupoBanue.

CamocrosiTenpHasi BHEAyIUTOpHAs paboTta (co-
31aHH€ TEXHOJOTUYECKOM KapThl OCHOBHBIX
IMOHATHM 3JIEMEHTOB BBICIICH MaTEMaTHKUA Ha
UHTEPaKTUBHO# qocke Miro).

KonTponbhast padora.

HtoroBas arrectamnus B popme dk3ameHa B 4
ceMecTpe
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